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STUDY | PCB DIMENSION (Length)

Dimensions (mm)

L W T

1.60 0.80 0.40

±0.10 ±0.10 Max.

■ ANT016008LCS2442MA1
EVALUATION BOARD □TUNING COMPONENTS & KEEPOUT AREA SIZE 

□ MAX EFFICIENCY & BANDWIDTH (SIMULATION RESULTS)

□VSWR & EFFICIENCY (SIMULATION RESULTS)

Antenna Location: Center
Board size: L x 20 x 1 mm2

Antenna keep out area: 5 x 3 mm2
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▪ For maximum efficiency with center mount antenna: length L = 50

□ TECHNICAL REMARKS

Blank
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STUDY | GND CLEARANCE (Center of PCB)

Dimensions (mm)

L W T

1.60 0.80 0.40

±0.10 ±0.10 Max.

■ ANT016008LCS2442MA1
EVALUATION BOARD □TUNING COMPONENTS & KEEPOUT AREA SIZE 

□ MAX EFFICIENCY & BANDWIDTH (SIMULATION RESULTS)

Antenna Location: Center
Board size: 15 x 15 x 1 mm2

Antenna keep out area: L x D mm2
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□VSWR & EFFICIENCY (SIMULATION RESULTS)
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STUDY | GND CLEARANCE (Center of PCB)

Dimensions (mm)

L W T

1.60 0.80 0.40

±0.10 ±0.10 Max.

■ ANT016008LCS2442MA1
EVALUATION BOARD □TUNING COMPONENTS & KEEPOUT AREA SIZE 

Antenna Location: Center
Board size: 30 x 20 x 1 mm2

Antenna keep out area: L x D mm2

30mm
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▪ D dimension has greater impact on performance than L dimension of the 

keep out area

□ MAX EFFICIENCY & BANDWIDTH (SIMULATION RESULTS)

□ TECHNICAL REMARKS

□VSWR & EFFICIENCY (SIMULATION RESULTS)
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STUDY | ANTENNA LOCATION (110mm PCB)
EVALUATION BOARD

Dimensions (mm)

L W T

1.60 0.80 0.40

±0.10 ±0.10 Max.

■ ANT016008LCS2442MA1
□TUNING COMPONENTS 

Antenna Location: Center
Board size: 110 x 20 x 1 mm2

Antenna keep out area: 5 x 3 mm2

Antenna Location shift
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+45mm-45mm
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□ MAX EFFICIENCY & BANDWIDTH (SIMULATION RESULTS)

▪ For maximum efficiency with PCB length L = 110mm, antenna 
mounting location is recommended at ¼ of PCB length

□ TECHNICAL REMARKS

□VSWR & EFFICIENCY (SIMULATION RESULTS)

Blank Blank Blank
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Dimensions (mm)

L W T

1.60 0.80 0.40

±0.10 ±0.10 Max.

■ ANT016008LCS2442MA1

STUDY | ANTENNA LOCATION

□MEASUREMENT RESULTS

EVALUATION BOARD

Antenna Location: Center
Board size: 50 x 20 x 1 mm2

Antenna keep out area: 5 x 3 mm2
5mm
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Dimensions (mm)

L W T

1.60 0.80 0.40

±0.10 ±0.10 Max.

■ ANT016008LCS2442MA1

SIMULATION STUDY | MATCHING & TUNING
EVALUATION BOARD

Antenna Location: Center
Board size: 120 x 65 x 1 mm2

Antenna keep out area: 5 x 3 mm2

TECHNICAL REMARKS

IMPEDANCE MATCHING (SIMULATION RESULTS)

Value of tuning components depend on:
▪ PCB Size
▪ Antenna Location
▪ Other mechanical conditions

3pF1.6nH
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Frequency tuning
   Matching Tuning
   (Inductor or Capacitor) 

Impedance Tuning
□ VSWR & EFFICIENCY (SIMULATION RESULTS)
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METAL IMPACT │METAL PLATE

H mm

Antenna Location : Center
Board Size : 50 x 20 mm
Antenna keep out area : 5 x 3mm
Metal Plate size : 110 x 50 mm

The antenna does not function when H=0mm. 
The influence decreases as the distance between 
the metal plate and the substrate increases.

□ EVALUATION BOARD

□ VSWR & EFFICIENCY (SIMULATION RESULTS)

□ TUNING COMPONENTS 

Dimensions (mm)

L W T

1.60 0.80 0.40

±0.10 ±0.10 Max.

■ ANT016008LCS2442MA1

□ TECHNICAL REMARKS

Metal Plate Antenna PCB

Item

Frequency(GHz) 2.4 2.442 2.485 2.4 2.442 2.485

H=0.2mm 5.3 2.1 3.1 -15.30 -12.99 -13.72

H=1mm 5.4 1.7 6.5 -12.11 -9.04 -11.11

H=2mm 6.0 2.8 4.8 -8.80 -5.41 -5.37

H=3mm 3.9 1.8 4.1 -4.92 -2.34 -3.03

H=4mm 2.4 1.4 2.8 -2.43 -1.03 -1.55

H=5mm 1.9 1.3 1.6 -1.33 -0.62 -0.66

PCB alone 1.9 1.2 1.9 -1.45 -1.00 -1.29

VSWR Efficiency(dB)

Distance H=0.2mm H=1mm H=2mm H=3mm H=4mm H=5mm PCB alone

Ft1(pF) 0.9nH 26 3.8 2.3 1.7 2.1 4.7

Ft2(pF) Blank 10 3.2 2.6 2.0 1.0 3.3

Mt(pF) 1.7 1.0 1.1 1.1 1.4 2.0 1.3

Ft1

Ft2

Mt



8© TDK Corporation 2026 | Communication Devices Business Group

METAL IMPACT │METAL PLATE WITH NOTCH

□ VSWR & EFFICIENCY (SIMULATION RESULTS)

The PCB and the metal plate are 
in close contact. (H=0mm)

□ EVALUATION BOARD

Metal with cutout Antenna PCB

Dimensions (mm)

L W T

1.60 0.80 0.40

±0.10 ±0.10 Max.

■ ANT016008LCS2442MA1
Antenna Location : Center
Board Size : 50 x 20 mm
Antenna keep out area : 5 x 3mm
Metal Plate size : 110 x 50 mm

By providing a cutout in the metal plate at 
least as large as the antenna area, it can 
achieve the required performance even when 
the metal plate is in close contact.

□ TECHNICAL REMARKS

□ TUNING COMPONENTS 

Ft1
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Mt

Ft1 24pF

Ft2 6.0pF

Mt 1.4pF
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Notch

Frequency[GHz] 2.4 2.442 2.485 2.4 2.442 2.485

VSWR 1.86 1.18 1.66 2.12 1.15 1.83

Efficiency[dB] -1.51 -1.04 -1.18 -2.11 -1.46 -1.71

PCB alone Notch
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METAL IMPACT │AVOID PLACING METAL OVER ANTENNA AREA

□ VSWR & EFFICIENCY (SIMULATION RESULTS)

The PCB and the metal plate are 
in close contact. (H=0mm)

If metal plates are positioned to leave the 
antenna area clear, the antenna will still work 
even with metal closely adjacent.

□ EVALUATION BOARD

□ TECHNICAL REMARKS

Metal Plate
Antenna PCB

Dimensions (mm)

L W T

1.60 0.80 0.40

±0.10 ±0.10 Max.

■ ANT016008LCS2442MA1
Antenna Location : Center
Board Size : 50 x 20 mm
Antenna keep out area : 5 x 3mm
Metal Plate size : 110 x 50 mm

Avoid placing the metal plate 
over the antenna area.

□ TUNING COMPONENTS 
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Mt

Ft1 13pF

Ft2 Blank

Mt 0.9pF
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Frequency[GHz] 2.4 2.442 2.485 2.4 2.442 2.485

VSWR 1.86 1.18 1.66 2.05 1.28 1.87

Efficiency[dB] -1.51 -1.04 -1.18 -1.89 -1.32 -1.55

PCB alone Avoid
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METAL IMPACT │METAL HOUSING

□ VSWR & EFFICIENCY (SIMULATION RESULTS)

An aperture near the antenna area of the 
metal enclosure enables the antenna to 
function even if the board is enclosed in metal.

□ EVALUATION BOARD

Dimensions (mm)

L W T

1.60 0.80 0.40

±0.10 ±0.10 Max.

■ ANT016008LCS2442MA1
Antenna Location : Center
Board Size : 160 x 110 mm
Antenna keep out area : 6.5 x 5.0 mm
Metal housing size : 170 x 120 x 40 mm

Antenna PCB
(inside the metal housing)

Metal housing
(with an aperture)

5mm 5mm
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□ TECHNICAL REMARKS

□ TUNING COMPONENTS 
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Mt
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Frequency[GHz] 2.4 2.442 2.485 2.4 2.442 2.485

VSWR 1.91 1.28 1.66 1.82 1.26 1.76

Efficiency[dB] -1.32 -0.85 -0.97 -1.26 -0.86 -1.06

PCB_alone Aperture



11© TDK Corporation 2026 | Communication Devices Business Group

METAL IMPACT │Functional / Non-functional

TDK chip antenna works with a metal plate 
overlap if a gap exists, but performance is 
degraded vs. no metal.

or

If metal is in direct contact with the antenna 
area, the antenna will not function.

Metal PlateAntenna PCB Metal PlateAntenna PCB
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METAL IMPACT │Functional / Non-functional

Performance is not degraded if the overlapping metal 
plate has a notch aligned with the antenna area.

TDK chip antenna doesn’t deteriorate if the antenna 
area & Metal plate don’t overlap each other.

A Notch of the metal plate at the 

same position as the antenna area 

Metal PlateAntenna PCB

Antenna PCB
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METAL IMPACT │Functional / Non-functional

If the metal plate has a cutout around the 
antenna, the antenna will not function.

A hole at the same position 
as antenna area Antenna PCB
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or

METAL IMPACT │Functional / Non-functional

Whether the antenna functions depends on the 
opening size and the distance between the 
opening and the antenna area.

If the antenna PCB is inside a metal housing 
with no apertures, the antenna will not function.

Metal
Housing

Antenna PCB
(inside a metal housing)

There is an opening only on the 
top of the metal enclosure.

Metal
Housing

Antenna PCB
(inside a metal housing)
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METAL IMPACT │Functional / Non-functional

Metal
Housing

Antenna PCB
(inside a metal housing)

If an aperture is provided in the metal enclosure near the antenna area, 
the antenna will function properly.
It is acceptable for the opening to be covered with a plastic (resin) cover, 
this will not cause problems.
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